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COMPLETE SPECIFICATION 
Improvements relating to Height Regulators for the Bodies of 
Motor Vehicles v/ith Fluid Pressure Suspension? 
We, Daimler-Benz Aktiengesellschaft, 
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of Smttgart-Unterturkkeim, Germany, a Com- 
pany organised under the laws of Germany, 
do hereby declare the invention, for which we 
pray that a patent may be granted to us 3 and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement: — 

This invention relates to height regulators 
tor the bodies of motor vehicles with fluid 
pressure suspensions. The invention is con- 
cerned with height regulators of the kind, 
hereinafter termed the land specified, com- 
prising a valve opening in one direction for 
the admission of pressure fluid from outside 
the regulator and a valve opening in the oppo- 
site direction for the oudet of pressure fluid 
trom the regulator, the valves being operated 
by a stem or needle-like member in depend- 
ence on the position of the vehilce body rela- 
tively to the axles. The invention is applicable 
with advantage when the height regulator is 
installed in a hydro-pneumatic telescopic 
strut. 

According to the invention, in a height 
regulator of the kind specified, the admission 
and outlet valves are disposed coaxiallv and 
the admission and oudet passages associated 
therewith are located one radially inwardly of 
the other. Advantageously, the two valves may 
be disposed with the openings which they con- 
trol approximately in one plane. The oudet- 
valve opening may be located radially out- 
wardly of the admission-valve opening. 

The disposition of the valves coaxially and 
with the passages associated with them one 
radially inwardly of the other allows of an 
arrangement in which the valves are actuated 
conveniendy by a single member and in which 
both valves are urged towards closed positions 
by the pressure fluid. In the case of a regu- 
lator incorporated in a telescopic strut, the 
a dmission and oude t of the pressure fluid can 



riXn ™ fr oin and towards the one direc- 
tion Moreover, both the admission val^e and 

3 aS£ ^ Ve °5 ^ ^sed * one part 
SLvi? - StrUta ^ in that part of the sttut 
winch is connected to the vehicle body. Ttos] 

1^; ^ nCCesSary to ^ose the outlet con- 
IOrcxam ^ the part of the St 

The admission valve may be a ball valve 
and I the oudet valve an annular plate v^ve! 

If SJS arrangem£nt ^ *e overall diznztv 
of the valve unit can be kept small, rsrfcu- 
larly if the ball valve is dispkeed Krt 
respect to the other valve ' * 

th 7™° P ra . cdcal arrangements according to 
the invention are iUustrated by wJ of 

whS:_ m ^ aCC °^ cluing! 

hJJg** l T iS a Centr ^ verticaI se ^ion of a 
height regulator constituted as an indepen- 
dent structural part: and F 
Figure 2 is a central vertical section of a 

The height regulator in Figure 1, comprises 
l 1 bore 2 in S& 

s fixedly mounted a bush 3. An outwardex- 
ffiS/ °S ^ ^ 3 is externally ^ 
threaded and surrounds an admission bo-e 5 
toside the bush 3 there is fitted a' sleeve 8, 
the bore 6 of which a: its inner end is reduced 
to form a valve seat 7. The passage-way 
through the bore 6 is normally closed bT a 

Sve seat Tt^ ^n^o 1 - 0 which " ts «?*e 
2t VaSlv ^ 10 ? P ressed on ® its 

seat partly by a compression spring 11 dis- 
posed m the sleeve 8 and pardy by the ™ 
sure of a medium passing through the adST 

^tfc 3 ' sIeev * 8 is Pepped m a 
shghtly reduced external diameter along a part 

the bush 3 an annular gap 12 is formed. At 
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the upper end of the annular gap 12 a port 
13 in the bush opens into an outlet bcre 14 
in the housing 1. The end faces of the bush 
- 3 and of the sleeve 8 are situated in one plane 

5 and serve as seat surfaces for an annular out- 
let valve 15, which is disposed concentrically 
with and immediately beneath the admission 
valve 9. The valve opening, namely the 
mouth of the annular gap 12, is closed by the 

10 annular valve which comprises a rubber ring 
16 supported on an annular flange 17. This 
annular valve is normally closed partly by toe 
pressure of a spring 18 and partly by the 
pressure of fluid in the spring devices or struts 

15 which are in communication with regulator 
through connecting bores 19, 20 immediately 
beneath the annular valve. The connecting 
bore 19 leads for example to one strut on one 
s?de of the motor vehicle axis and the con- 

20 nesting bore 20 to another strut on the oppo- 
site side. . . j . . 

The flange 17 is formed on a cylmdncal 
part 21 which is formed with ports 22 These 
ports 22 permit unobstructed flow of the pres- 

25 sure medium from the connecting bores 19, Z0 
and rapid discharge of the pressure medium 
through the valve 15. . 

A needle-like member or stem 23 is dis- 
posed in the bore 2 below the valve 15. This 

30 stem is guided on the one hand m a screw 
plug 24 in the lower end of the bore 2 and 
on the other hand by a piston part 25 fixedly 
mounted on such needle device and sliaable in 
the bore 2. A reduced upper end portion of 

33 the stem projects through the cylindrical part 
21 and the annular flange 17 to a point near 
to the baH 10 of the admission valve 9. 

On inward deflection of the suspension, the 
vehicle axle moves towards the body and the 

40 stem 23 is moved towards the admission valve 
9, advantageously after the axle has moved a 
- predetermined distance and after suitable delay 
means have been overcome. The end of the 
stem 23 pushes the ball 10 away from its seat 

45 against the pressure of the spring 11 and the 
pressure medium is admitted at 5. The pres- 
sure medium entering the height regulator, in 
the direction of the arrow 26, can flow past the 
admission valve 9 and through the pcrts 19, ZU 

50 to the fluid pressure spring devices, in order 
to extend the latter and lift the vehicle body. 

On outward deflection, the vehicle axle 
moves away from the body and the stem 23 
is drawn away from the admission valve 9 

55 andSwards the outlet valve 15. An abutment 
disc 27 fastened on the stem comes agamst 
a bottom flange of the cyhndrical pan .21 and 
causes the latter to descend, thus opening the 
oudet valve 15 against the action of the spring 

60 18 The pressure fluid present m the suspen- 
sion spring devices can in this way pass 
Sough the passages 19, 20 and through die 
• ports 22 past the outlet valve 15 and into the 
annular gap 12 from which it escapes through 

65 Report 13 into the outlet 14. Thus, the fluid 



pressure spring devices ax- r-V^A -a - 
vehicle body moves to^^^fj^ 



axles. 

feWt ^valve 15 **SSg £& 9 ~« 

The hydro-pneumatic teWnr^ ™7. v. 
in Figure 2 if a spring devg^^^ 
its bottom with l an axle^ It con^ cs^nd^ 
of a cylinder 28, a strut pist0n 29 workic > „ 
therein, a housing 30 disposed concentrically 
thereto and a diaphragm 31 sealing the lower 
part of the housing. A regulauW piston 32 
contains in its rod part an admission valve 33 
and immediately beneath its piston head an 80 
outlet valve 34 is disposed concentrically to 
the admission valve 33. The valves 33, 34 are 
of the same nature as the corresponding valves 
in the height regulator shown in Figure 1. 

On inward deflection, the strut piston 29 W 
moves inwardly of the working cylinder 28, 
and a stem 35, which is within the rod of the 
regulating piston 32 and is joined fast to the 
working cylinder 28 and to the housing 30, 
presses the admission valve 33 into the open 90 
position. On outward deflection, the strut 
piston 29 moves outwardly of the working 
cylinder 28, and the stem 35 by means of an 
abutment 36 draws the outlet valve 34 into 
the open position, so that oil can escape from 95 
the workin g cy linder 28 through the bore 37. 
WHAT WE CLAIM IS:— 

1. A height regulator of the kind specified 
for the body of a motor vehicle with fluid 
pressure suspension, wherein die admission 100 
and oudet valves are disposed coaxially and 

the admission and outlet passages associated 
therewith are located one radially inwardly of 
the other. 

2. A height regulator as claimed in Claim 1, 105 
wherein the two valves are disposed with the 
openings which they control approximately 

in one plane. 

3. A height regulator as claimed in Claim 1 

or 2, wherein the outlet wive opening is 110 
located outwardly of the admission-valve 
opening. 

4. A height regulator according to Claim 1, 
2 or 3, wherein the admission valve is a ball 
valve and the outlet valve is an annular plate 115 
valve. 

5. A height regulator according to Claim 1, 
the said regulator being incorporated within a 
hydro-pneumatic telescopic strut with the ad- 
mission valve and outlet valve at different 120 
levels but with the admission and outlet con- 
nections in one part only of such strut. 

6. A height regulator for the body of a 
motor vehicle with fluid pressure suspension, 

the said regulator being constructed and 125 
adapted for operation substantially as herein- 
before described with reference to Figure 1 of 
the accompanying drawing. 

7. A height regulator for the body of a 
motor vehicle with fluid pressure suspension, 130 
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the said regulator being incorporated in a 
telescopic strut and comprising die parts con- 
structed, arranged and adapted for operation 
substantially as hereinbefore described with 
reference to Figure 2 of the accompanying 
drawing. 



JENSEN & SON, 
Agents for the Applicants, 
77, Chancery Lane, London^ W.C.2, 
Chartered Patent Agents. 
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